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(54) ACOUSTIC PROCESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an acoustic 
processor that allows a listener to listen to a sound in a 
proper state at all times even when a position of the 
head of the listener is not constant with respect to a 
speaker placed on a chair or a headrest. 
SOLUTION: Super-tweeters SL, SR emit an ultrasonic 
wave, a detection section 40 detects a positional relation 
between the tweeters SL, SR and the head of the 
listener by receiving a reflected wave of the ultrasonic 
wave in the head of the listener, a CPU 50 reads a 
coefficient fed to each filter of a trans-aural system filter 
section 20 from a database 60, supplies the coefficient to 
each filter so as to conduct processing of each filter of 
the trans-aural system filter section 20 according to the 
relation of position between the tweeters and the head of the listener. 
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£ RfRK:fl*j« $ tilt h <o X & 

[0 10 2] ^LT, r (Dm 2 <D , mM(nBWi<D^^%±m 

[0 10 3] La>U H6i:^t:(0$2^1«l 
v s 5 *»?>J»*$ixTt^5 J: 5 (-^{i^^rS «t o \z LT 

40 [ 0 1 0 4 ] m 7 tt, El 6 \Z7F Ltim 2 O^(D^figc0 

mjHrztzvxDmxhZo m7icnkir£oic s mfecom 

£*|»K:*s^-C\ ^^-^^ KDH©&JIS:K6t(Ofi 

spi-sp5^t^ Q ttt, n^e-^spi 

~s P 5^^hftl^t>af jn^frw^^ K 

DHcO^^n^no^^T-coeitK^C (HRTF) S: 
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IOl0 5lB7l:/rtJ:5t, - 2 toWtetoWto 

p i fchy^ — y h'DHCD^itt.x'w^pcDfcmmm 

UNI 2Xh% 0 Sfc, 3l^t:-^S P 27i^^^ — 
y VDH<DtE<DI(.^X(D^p<D&;mmmZN 2 1 Xh 
9, I^t-^S P 2frby^-^ y KDH^S^ 
T*C0^<7)e^P^i:fiN 2 2 "CfeSo 
[0 10 6] EATI^C. m*t°-*SP 3a>&^S- 

N3 K N32tfc!), S P 4/5^^^ 

iS^^f±, N 5 1 , N 5 2 Xh% 0 
[0 10 7] It, A^SrlM 1- i Sco^ix^^ 

SC7 O^^TMiE^L. *<Dj&m'&<n ^{S^lz J: 20 
S^T^^y YU* h&3 0(DiE£<D* fcT— # S L, S 

[0 10 8] ^tUc J: v) , — ^ hgC3 Oco^ 

\<^X£MX^Ltzfcmx t°-^7V S 1-VS 5^^^i 

[0 10 9] Z.(OX 5fc. ^ 

^JS<7)^flg^^^tt7 A^#m£{5 8 0tt x mj^tL 

9. 1 0fi(07^^^8 1-90^:, 2o 
rtS^9K 9 2 tfab?J:Z)h<DXtbZ) 0 

[0 110] 7^;^8 1fl S^i 1 £rac-c#y&£ 

%tftc^m^*temmmNi ix^m-r^h<oxh 
v. ^w\k<o^\t%^^^^^)vm<DM%%^ wz 
tt^i~5 0 y><?vys2^ mi- i 2&mcxm 
&-£^tffz^pm^-$:fcmm&N 1 2t*its tco-r 

\zm&i-% 0 

[01 1 1 ] y^iv* 8 3fi, S^f i 2 5rii£Ttfe&£ 

9, ^m^<o^m^&^^>^m<Dijmu9 1 ^ 
\zmz-tz>* 

[0 1 1 2] ^ /U* 8 5Ji, gg^ i 3£i!£-Cg^££ 
2tf7c^fg^£feiigiifcN3 1 X&mirZ>h<DX&> 



IS 

9, &mk<D^m %^^^^^^mcoj]mu9 wz 
\zmsi~Zo 

[0113] 7^;^87(t fi^i 4 5:ii:t«5r 
^ffz^pm ^r&temmmN 4 lt«n{)(7)tfe 

*>d, ^mk<o^\%%^ia^\^^^m^mu9 2 
\zm&-f%o 

[0 114] 7^^^8 9fl ffi^f- i S^iiCTSM&S: 

^vtz^pin^ztemmgiN 5 1 r^Ji-rst^fc 

^m^^lf ^-^^-W^/VfflCO^a5 9 1 £ 
W^5 0 ^fc, 7^;^9 0f±, ffiT- i 5$riiDT« 

[0 115] r*UcJ:<9 s &^^>-^/v-ffl^p^^9 1 

2frb<Dm^p{sf=r\z£z>^j£ta, m6\zt5 

\<^X£MX^Ltzlfcm*t 0 — #VS 1— VS 5^4®^ 

[0116] tu, ^<Dm2<Dmm<nwm<o^wt&m 

1, 2co^t^tc, -^^/ Vu* VU3 0\zWLtfhin 

loin] t:t?, ^<Dm2<Dmm<Dmm<D : gw%±m 

S<7) h 7>7t- 7^y7rA7^/b^S{5 7 0 £r/?H^ 
:8:J:ot, — ^ Ki/^ h©53 0co&^<D^fc d — 77 S 

t-^vs 1 -vs 5<o*ttR^^fi[-r5 J: 5^LTV> 

So 

[0 118] r.Oi9f-s DVDJtt^^/Vfft^ 

2<omifc<DBi&<n^m&mmm3<D& 5^^v^> 

— ^ hgD3 0(7)20(0^ ^7 S L, SRS: 

[0 119] ^/c, iSfc#<&ffiffl5asjK r ^r^J: 9 % ^ 
y KU^ hffi5 3 0!^ti-^^©#(OgfiSC(^{i^3^t3o 

mmnis 2<nm&twm\z^ ^yy\s*vu3o\z*i 
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9 . ^y 0<D*^O^t°— * S L, SRfa 

[0 12 0] -T/jCtJ*,. ro^2cD^JS(D^Jg(c4o^-C 

sg i o>nm<omm<owmmm.mw. i . 2<nm&tm 

OcDfc&CD^fc"— #S L» SR 
efrftw^#(OlgSe*»e> (ORMiSi £ * — ^ - V A - * 

^gB 7 o x-ffiiEmm-tz ^ t ic £ <>) ^zmfctDumx 
[0121] fas. ^<Dm2<Dmmmm\z.ts\,'>x^ 

5 J: 5 Lfc^ [g i {cif; LfclB 1 WHtero»l(Dff 
«ia^fiiro^i:(s]m(^ ^n* h-y-/&#£t>%jf. 20 
Lfc h5 v^.^-— 7^fA7-f/v^ 2 0 J; 

[0122] 3 7c, 02, HI 4, lasiC^Lfc^W^S 

r t t j; I? , mm l/cib 1 ©Mw«i«t«iai 

<7)^j/ hgB3 OCT) J; pic, —5/ NgC^#t> 

[0 12 3] £:&<7>;*t°— #J^<D&^ib&5 

[0124] mm Ltcm k ib 2 wh^cd^cd 40 
^&mmm^te<<^xte, ~--y ssc 3 otc^e^ 

[0 1 2 5] LTt^oT. M^tiKOmtU. 9:fcUth 

<osm<n<m. * m m -r % mm u fc^&sgg & 



^0 

[0 12 6] -frL-C, h&xSL/cSK IB 2 WHifcro^fS 
fflmtiLW t m&GLti<D*jE& \z <t 5 ffiffi* f- * 

5 r t K < . sb 1 ©siifio^is© «t 0 \c&&<Diiiij?j£fo 
[0127] [ib 3 (D-mmmmi tz^x\ <t 0 issa 

A J: 5 ffliE«ia S: «fc <0 t^tT* 5 <t 5 »c U ^ t 

[0128] z<DM3<omi&<oMm(D^-m^m 
mmzi$\,*xi>. ^M^-(omn(o&m^thir^tc^)(D 
M^&z. mm LfciB i s m2comm<onm(o^mmm 

[oi2 9] z.(Dmz<D%m<Dj&m<r>%m-!&m 

[ o i 3 o 1 i 8 (t, r. <7)|B 3 <Dmfe<oBM<D%W&m 

<t 5 td. r<7)|B3c7)^W^flg<7) : g : W*aa»S4tt < tc 

4 o Aj^^-tt. hi i td?n LfciB i nm&tom&to^mik 
mm&hmmizffif$.$thtLh<T>xhz>z.<Dtz_tb. ms\z 
^%3<Dmmmmn : gm!&mmm4><z&< J -x. mi 

td^ ufcjg l (Dll©»I©^fMIgI 1 

[0131] ^Lt> ±xEt> U7h«t 5(d, H8ld^i-r 
<7)|S3<7)|ISfe(7)ff^(0^#*aSSS4<D^-ictt. 
KU-^. hgC9 Ofd. 6o©ifSfffl|^ OS^JS^ 
S S 1 ~S S 6^Z WtfidfStf-Ct^S,, L 

^SR©X-^-7^-^i^, iliS^COS^^)^ 

Sfg5R^tV>9, ) SSl~SS6T'f§L, ^rCD&titi 
cBA:dSo*^T, ^dia;4 0 A^e^roSHgCWfiSt^r 
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[01321 09H ^<Dm3<Dmifo<DBm<D=gwt&m 
wirztcvxDmx'hZo 09^-r-J: 

m+S Sl-SS 6{-J:9SfSi-5 i 5 t^5 0 
[0 1 3 3 J r(Dgl9^^-r^»^, fe^fc°-^7 S L 
— Sft»4 0kHz^f 

tt. SRRds 5 0kHz o«*RSri5HSi-5 «t 5 LT 

[0134] ^lt, El 9 AlZ^-tX 0\Z S 

hU9 Olcmfhtltc&t&m+S Sl-SS 6 0H^f;h, 

[0 13 5] 0 9 B J: 5 fc, £;*t: 0 -#S 

tt*»5><OR*tft, 4 0kHz(OgfS«(f 

m^-S S 3tCfc 0§{g£*U t^t°-^7SRc7)^ 

sua? &m£titzWt&\a^ mm&vmuvtiLm 

[0 13 6] H*U4i^K m9B<Difr&kti& 

^fc<DW&%<DmMfrh<DEL$fi$L^ -fl£t>1b, 4 0kH 

z<DM^m*%:<Bm*SS6\z£y%:m£th. 

^ s s 4 Lfc^td^ mm^<om 

SBcOfejgtt, -^y Kl/^ h&9 0<D^* tT— # S Lfljfc 
«fc o fcffiUfc: fe 5 t 5 r t j&s "C# 5 o 

[0 13 7] £*>lc. El 9 C^^-f-J: 5 K:, fe^fc°-^7 

*><DRlf8u -t-*fc>*>. 5 0kHzOg?R^ffl^ 
SS4#SfiLfci^l:it «EB*Offl«5<Dttfitt, ^ 

[01381 :oj:5!:, &S^t a -^s L, S Rco 
&£r^;y K^* h£S9 0 JZT W tftMKtt btb/h 6 oco 



i!2 



[0 13 9] — y<4 — 

ffrb&mzivzm^mz^^x. to^mm^^mm 

^izkV^mZtiZlH XCD&rm SrfHH ltio< Z k\z£ 

^59 o^hmwL^(omu^x(Dmm^ttii~^ z t^x 
io gc9 o^r5«»#^sia^4«&«t 9 lEtt^ai-r 

[0 14 0] ^ It, 1taBa5 4 0AI1 — ;/ 

&a^4 0Afi s ±x£Lfc«fc ^co^f^T- 

[0141] -t It, CPU50ft mf^ Lfc^ 1 
J£o^fKtD^##i^il 1 C P U 5 0 co^& t l^fil 
tc, ^m^54 0 Afrh&^y Ki/^ hSC9 0 tc*fi-5?ft 

1 , 2 2, 2 3, 2 4fc#rtf&-t-5o 
[0 14 2] J: «9 , h7y^t-7/v^fASS 

[0 14 3] ^tLT, W»U*:»l-IB3O3IJ£(0?KlB 

o¥«»igii, 2, 3, A<om^\z\±^ nffi#eoiH 

[0 l 4 4] ^^c, a«<o*3&«4>-efc*tfi, l&ffififjK 
fcd^t>5 ir^S^^^fi^S fix t ^ 

F.o [0 14 5] fcjb\ Hu3SL/tm3(Ol5^c0^figcO^??j5!i 



t# HI 2003-92799 (P2003-92799A) 



(13) 

23 

[0 14 6] aWKSteJli^SrRttateiafi. ^ 

y KM h*|5 9 0-*»-t<Difi#©KjK ^#<DSIfB^b 

[0147] Jfc, h7y^t-7^->^fA7^yU^ 

X7AS57 OSrffll^-54 jtlttiv, 2^ 

#J;tf4\ 5f^>-*/WD^^{£*n.S7.</L<y- 
8 0£/8^5 4 5f-bTt>«tl\ 

[0 14 8] Lfc^oT, m&i.tim3<nmi&v>Mm<o 
Bm^w&mmmowr&tmmic^ —y 1^9 

Ofc#1-5tttt#©SSffl0>fiHHS:, i>3VM4, fit 

fcfcflE&S (h7V^-7/^i) tsrtt, ^5)5 

[0149] [sb 4 (Dmmmm'] nam. 1 ~<s 3 

[0 15 0] #J;Lfi, !^fc*ttT'fc<(g|£cOi£S{§asiiT 
tr^S, -er-c. ^Rtflll 1 oici^i-j; 5 1:> rut' 

(TVtyH 20 0t£t2ft^/Wf 

^y KM KfflJ3 OI^Jt-T5«l«i#©5S«B©ffi|B« 

[0151] *fc. g®)*^ KSJl^T^ft 

1 1 {3^1-4 &m^t\<n>m&\^1s35 2=}-\^*>v 
CD*t'— # (SL1. SRltfc!iSL2 1 SR2) £- 

S-Sr^i--5r t^t^Ji-S, roJ:54»&!:. § so 



24 

»$^}^Jx.tfrUt'lgffl(DCCD*^7 3 1 OSrfg 
|Et5: ttci?), r^fWt'«gffl©CCD*>7 3 

1 0£r—y KM H»f^*H-S«t*#©SBa<7>firlttjim 

[0152] **s. m«tSw*j^xt>, mm<o&mmz 

Jol^Tf4, 5Ea&#B*1-5* SSl*:<D*MBl 

^/b wc c d * y 7 *• i mmzmm-z z. 1 1 prtgr*fc 

[0 15 3] tit'> Z<Of£4<Dmi&<Dtef&<D : g-&f&m 
£Sf*. *¥—U&®tfbiXtz'^>y KM 

CD*>7 (CCD3£B) 4rfflV\ SSEt^cDSSgBri 5 * f 
— ^7 IcMLT iifxAiL^y-^: y V LTlotV^5^S: y 7 

[0154] &*5, z(om4<DmM<r>mt&<r>^a!im.m 

tirimStro-PfcO. KM hSBKRlte, 
Tfc^„ -ttifr-h. ^#toS^B5f±. ^yKMKSB 

[0 15 5] Bl 214, wO|g4 0|lte<75^fgcD^ 1 #fe 

2 Kffct&weMtkw. 5 mi o, nil l^m^^xm 

!c$tv-5t>OT*fc5>„ tLT> ^cDgl 1 2{c^-r^S*n, 
S^B5tt, CCD*^72 1 Oh ;©CCD*^7 

2 1 OiaoTf^^tifcBftlr^fU — y KM h 
SB 3 0tc*fi-5^I&#(DSBgBwe:BSr^ai-rSJ: 
5iS^*fgi54 OD^^ftfi, m 1 fc^bfclgl <DHJfg 

5. 

[0 15 6] ^tOfcft, Ull 2}^-f-r<7?|g4c7)||Sg(0 
^cO^SMSSBSi-Jo^T. HI 1 {C7j% Lfclg 1 

[0 15 7] -t LT, ^tO|g4<73|IJScoBfii£0 ; i 1 ^S 
IK5:cfcV>X, CCD*^7210!4. ®E#*rsi{; 

72 1014, CSJx.!i, C PU 5 0*^?>CO*Jffl:z J; ^ , ^ 
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[0158] W&MVxn* ODfi, CCD*^7 2 1 0 

3 o\zM-r^mM<Dm^^Lm^m^, citu&cp 

U 5 0 idilfcj-T-So s^^[- {±s ^^^jsS^^M 
fa<D^y Yu* \~&ft?£ b J (Dffife<D&mKBfy&^\JX 

*j< r ttc:«t«j, h&53 o<dx tr— #<7>{£B 

£®&&Sft(c^I§,T*#5 J; 9t;:LT*i< 0 io 
[0 1 5 9] -tUT, Sg&#fi, Hmcj^oT^S^flg 
Xb&T'PLXteibZ>frm^Xi<^?><DX\ rtuSrfilffl 

^'yi?&fttff&liiX£Z><, ^<DlE*#0^-y v'gfcfri:;* 

[0160] CPU50I1, @HliftWg|54 0DA*b<D& 
*6 0fcf2tg£;ft/O^#,&7"-*£SE^ttJU rix£- 

[016 1] rhl:<tO, |-7^t-7;^rA7 
^^2 Otdfc^Tfi, ^^teMS^Hfc^m^- 

hS5 3 Oid^-t-^H^rogggBcotegds^t? 
[0 16 2] 4*3, CCD*^72 10fcJ:otaHjlL so 

K^ffi (c *f l r K^-T 5 * isi T- 5 if *i6] (r ngf5 ^iji, 
LfcJ#-g-i:, ^s/ M353 OcoiigBmfefeffit-xt LT 

3£fT4;£fiTfc6^ft[^i^&®i Ltc^t "Cfi, 

[0 16 3] *f-#f±— ;/ hSB 3 0 

M35 3 OOSRgB^ESc^L-ClS-rS^I^-C-fe-S 

[oi6 4] z<otztt>. z(Dm4<7>mm.(Dwm<D^mm 

7>^t-7^->XfA7-(/l'ff(;2 OO&^-f' .'^^:;Ixt 
LTS$4:7^7^^^£ffl^^;5£ ^^-SCir"?, ~ 
y h 3 Oco^^TW^. fcf— * S L, SR*>e>at$ *o 
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[0 16 5] 4*i, ^<T>%4(DWfc<DWm^m>&mk 

2 0i:fit, H15{C^Ufc^ 1 <O3^CO^fg(£«0iJ 
td*D^Tffl^5 i 5(CL/'cffiSSh7y^t-7/i'V'^ 

^•V^/PCD^^&^a^^/W^SB 1 Otc^^T, 

A** 8 0Srffl^5<t5i--f?)-i: ; t.T^?) o 
[0 16 6] Lfc^oT, Z\<D%4<D-mtf&<Dl&M<n^^ 

temmmvm&^h. sfiiSLfcigi, ^2, ^3^^js 

3 Olcx4-t-?)W,^(OHgiicotea$:, 3?};, 

[0 16 7] 4*3, Htl3$LfcJgl , g§2, *i«fctf, Jg4 
c0^co^flgtc*i^T, h'U* h|fB(c|3:(tb^5^ 

5^f-7J rofe^ffi 5:?ES#«iJ (c«tt 5 4 if , 

[0 16 8] Sfc, HUjfiW^W^ffitCfc^Tf*, -y 
hSPlCfe^ f— ^7 S L, f— 7J SR©2o© 

-#f±, £>f 2ofii5£-SI±' , i< , loT-fcoTti 
V^U 3otA±w^icT'fco-Ct>«fc^« 7 

^ — 4i*$r1ii^fci/^^'5H i F i ^r6](7)^. f— ^t" 

[0 16 9] Sfc, Ell, S15, 116, 1218, H12(C 
[0170] (Hi, IH5, 06, H8, H12&C 

a5^e 3 45T^7°i?$r^t, rcory^^t, 

[0171] 
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[13 3 ] 19 1 fc* Lfcjg l oSQ£<D^«<0$ff8LJl«fi 
[041 El 1 tc^ L/c^ 1 cOHtt^^ffio^^aiSIK 

wtz>fr$><omx&>z> Q 

4:1ft W i-5fc»^)>^02/^B|-Cfc5« 
[El 6] r(0*M^J:5*»fe3aagEcoSB2^|llfi<o» 



[ei 9] ms\^\^izmz<D%m<om§i<D^&&&&w. 
w-rzfrvxDmxhZo 

mn<ommmm<om*mwirtt#><omxhz> Q 

[Bill -(0*W^«t5»4 0||Jfi<0?g»<Z)ifS«iS 

asfi^«fflffi«^te<o«s:iftw-r5fc«)^ia-e*5 0 

[Ell 2] r^WtcJ:5^4<^3IJ£o^^SMa 
3SBSrSftM-t-5fc«>oyci ^H-e*>5o 

1 0 -^^^^a^^^^as. 1 1 — 1 4- -7>f7v 

£\ 15, 2 0-47^t-7/V^ 

7^A^^r/V^a> 21-24-7^;^, 2 5, 2 6 — 

R— ^tf— VSL-fiS^t-^;, VSR-§ 
fflfi^tr— * % 4 5 0-CPU, 

6 7 0-faS®h7>^t-7/^> 

4 1, 4 2-7^W s 8 0-fI 
^ffii&a^-f /^^ftJ. 8 1- 90-7>fW, 9 1,9 

SSl-SS6-fifft^a^ 2 1 
0,3 1 7 



[Ell ] 



[E13] 



VS L- 



"^1 0 **£tfJ£3 




SL 



«:,wsr 



S P L 




SR 



-6 0 




20 h^V^^- — 5/1/ 
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[HI 5 J 



vsl-v} : ;> «:! : -^-vsr 

- - % i 



2 #sfca3*a 




0 



V T0 B85Sh7V^t-7;*, 
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me] 



-VS2 




VS 4 



_ ^-6 0 

j C PU } z 1 tH^-X I 



^7 6~*S22h?V:**--3JP 



-8 o Wfcjtttfca 



[B8] 



4 #w&jsxa* 
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[09] 



ho a— tfjaej 



40kHz/ -50kHz 




4 0 k H * ,-\ / \5 0 kHz 4 0 k H 0 k H 



S R S L / 

S S 6 SSI 
S 5 S S 2 




S S 3 S S 4 

B 



ly SR S L / 

V SS6 SSI 
SS5 SS2 / 




SS 3 S S4 

C 



[012] 




(72)^?^# «tWJ F^-A(#%) 5B057 AA20 BA04 CA13 CB20 CHOI 

m^®p n pJI|^bp a pJI| 6TI 7 #35^- DB03 DC02 

— tt^^ttl^ 5D062 AA65 

5L096 AA09 BA20 FA69 LA11 



